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Summary
This study focuses on the link between theory and practice of the Dutch sociotechnical
approach. Consequently, Chapter Two describes the development of organization theory
and the development and the contents of the present Dutch sociotechnical approach.
Since the industrial revolution in the eighteenth century, organization theory has gone
through an important development. "Scientific Management", developed mainly by
Taylor, focused on increasing division of labor and specialization, which resulted in
division of operations and control in a bureaucratic organization. In 1927 in the United
States, the so-called Hawthorne experiments were carried out based on the Scientific
Management approach, which focused on the influence of working conditions on group
performance. These studies showed, unintentionally, that social relationships at work
have a rnajor influence on work performance. These findings started the "Human
Relations" approach that mainly focused on research into the role of the social factors
and their influence on performance. Between 1950 and 1955, the "Revisionists"
strongly criticized the other two approaches and presented their approach that focused
on "joint optimization" of the organization, the technical system, as well as on the
people, the social system, which eventually became the basis for the Sociotechnical
approach.
The development of the Sociotechnical approach started at the Tavistock Institute of
Hurnan Relations in London, based on practical experience with organization design
in British coal mines. Their mine studies led to the design of new organization forms,
in which the division of labor and the separation of operations and control was
substituted by group manufacturing and joint optimization of the technical and social
system.
The sociotecbnical approach has been used in different countries for new types of
organization design. In Europe, four different versions of the sociotechnical approach
can be distinguished. The British approach focused on performance improvement
through joint optimization of the social and technical system (design approach). The
Norwegian approach focused on performance improvement through "lndustrial
Democracy" (process approach). The Swedish approach focused on improvement of
the quality of labor through participative design (process approach). The Dutch
approach mainly focused on performance irnprovement through the development of a
design procedure and an organization rnodel. Therefore, the Dutch sociotechnical
approach can be characterized as a design approach like the British approach.
In the developrnent of the Dutch sociotechnical approach four phases can be
distinguished. The first phase concerned projects and experiments closely linked to the
British model ofjoint optimization of the social and technical system. The second phase
was initiated by Dutch industry and concerned the comparison between work structuring
projects. In the third phase, in the 1980's, the present form ofthe Dutch sociotechnical
approach was developed. From a theoretical perspective, the approach focused on the
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development of a sociotechnical organization model and a design procedure based on
the analysis of the primary production process. This phase has led to the introduction
of the flow structure, and the parallellization and segmentation of the production
process according to products or families of related products. The basis for this is the
so-called "balance model", which states that in the design of the organization the
control capacity and the need for control should be balanced. In the fourth phase, in
the 1990's, the role of group dynamics and the design of the control structure has been
further developed.
The design procedure in the Dutch sociotechnical approach describes five phases in
the design of sociotechnical organization, which are the environment analysis, the
production flow analysis, the top-down design of the production structure, the bottom-
up design of the control structure, and the choice for or design of (technical) systems.
The sociotechnical organization model consists of five groups of employees working
at three hierarchical levels, which are the "whole task group" at shop-floor level, the
supporting "operational group" at the second level, the "business unit" at the strategic
level, the "central support staff' supporting the organization, and the "integrated
project group" for special projects. The organization model consists ofan organization
structured by group, in which the groups are assigned to (segments of) the primary
process according to the principles of group technology.
The Dutch sociotechnical approach is still developing. Specifically the link between
theory and practice raises some related problems. Chapter Three focuses on the lack
of evaluation studies, the lack of clear definitions for the theoretical concepts, and the
lack of an appropriate measuring instrument for evaluation studies.
First, we conclude that there is a lack of empirical studies that bring theory and
practice closer together. Different types of empirical studies can be distinguished:
descriptive studies, change process studies, design methodology studies, and evaluation
studies. The evaluation studies can be divided into application evaluation and effect
evaluation studies. We show that there is a lack of application studies that focus on the
way in which industries apply the sociotechnical approach. Insight into the application
of the sociotechnical approach is necessary for effect evaluation studies that evaluate
the way in which sociotechnical design leads to improvement of organizational
performance and the quality of working life.
The second problem linking theory and practice of the sociotechnical approach
concerns definition of its theoretical concepts. This chapter discusses three core
concepts: "integrated design", "self-organization", and "control structure". Though
these can be considered its core concepts, the sociotechnical approach does not provide
clear def,rnitions, which could lead to problems with application of these concepts in
practice.
Finally, although several measuring instruments have been developed, none of them
is appropriate for application evaluation of the sociotechnical approach. The instruments
discussed, i.e. STTA, WEBA, and EXCOM, mainly focus on measuring the quality
of working life, analyzing the individual task, whereas none of them is specifically
based on the evaluation of the sociotechnical approach.
Chapter Four describes the organization of Philips Semiconductors in Stadskanaal,
which offered the opportunity for an evaluation study on application of the
sociotechnical approach. In 1986, after several attempts at restructuring, the plant had
150 SUMMARY
difficulties with performance and employee motivation. The plant started an
organization redesign program named "Integrated Organization Renewal Stadskanaal".
This program was mainly based on the Dutch sociotechnical approach and accordingly,
the final organization was designed according to its organization model.
During and after the redesign, this plant was confronted with some problems. This
study rnainly focuses on two problems that still play a role after the redesign: the
cornplexity of the implementation process, and the problems related to interpretation
of the sociotechnical organization model. The implementation process started with
implementing whole task groups through a bottom-up process under the responsibility
of the operational groups. This has led to a complex implementation process consisting
of separate local processes that have led to a lack of overview and a lack of
coordination between the groups. Several aspects of the organization model caused
interpretation problems in the groups, resulting in the search for solutions by each
individual group. This has resultod in indistinctness and problems during and after
implementation.
Cbapter Five describes the aim of the study, the research question. and the research
design. The aim of this study is to link theory and practice of the Dutch sociotechnical
approach and to explain the similarities and differences between them. This study
focuses on application evaluation of the concept of the whole task group in the above
mentioned organization, and on the development of a measuring instrument for this type
of evaluation study. Kuipers and Van Amelsvoort (1990) describe ten design principles
for the whole task group, which are used in this study. The research question is:
Wich similaritics and differences can be obsewed between the characteri.stics oJ
whole task groups as described in the ten design principles in the sociotechnical
organization model ancl the characteristics of the whole task groups in this pl.ant?
Chapter Six describes the measuring instrument developed in this study to measure
application of the whole task group. The instrument uses multiple sources for data
collection, and rnultiple rnethods for the measurement of the group characteristics.
Source:' for data collection are support staff, group supervisors, eroup mernbers,
official documents, and analyses of the production processes. The methods in the
instrurnent are questionnaires, interviews, quantitativeanalysis, and document analysis.
The instrument describes the group characteristics derived from the design principles,
the measuring methods, and the criteria that are used to decide if the characteristics
are present in the actual whole task groups in this plant. The instrument describes
thirty-five group characteristics for the whole task group, includes some questions that
provide additional background information on the results, and contains extra questions
for group supervisors that provide the opportunity to compare their perspectives with
the perspectives of their group rnembers on the presence of some of the group
characteristics in their groups.
Chapter Seven describes the results of this study, which show that only a limited
number of group characteristics have been implemented in the whole task groups in
this plant. The average score of all groups shows, that an average group only
implemented about one-fifth of the total characteristics. The group supervisors seem
to have a more positive perspective on implementation of the characteristics than their
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group members. The results do not indicate clear relationships among the group
characteristics. The comparison between three "high score" and "low score" groups,
however, suggests that some characteristics are relatively more important than others
for application of the whole task group concept. This chapter further presents six
clusters of related group characteristics, which describe six aspects of the whole task
groups, which are "reward system", "leadership", "autonorny and coordination",
"inforrnation and comrnunication", "integration of tasks", and "team building".
Chapter Eight focuses on explaining the findings of this study. The translation of the
ten design principles into rneasurable group characteristics hows that the principles
describe thirty-five group characteristics. At plant level, management selects only some
characteristics from the rnodel for implementation. This occurs for two reasons. First,
the plant encounters problems with the interpretation of the theoretical concepts in the
sociotechnical organization model. Consequently, some of the group characteristics are
interpreted and implemented differently from the way they were originally meant to
be interpreted in the organization model. Second, the design constraints in the design
process, such as the need for investments, lead to the selection of characteristics from
the model.
Groups differ in the extent to which they implement the characteristics. A second
selection process takes place at group level. First, the specific characteristics of each
production process lead to differences in irnplementation of the group characteristics.
Second, local choices are made according to local preferences and needs of the
rnembers of the operational groups, the group supervisors, and the group members.
In this plant, eight discriminating group characteristics that can be derived from the
comparison between "high score" and "low score" groups seem to be crucial for
implementation of the concept of the whole task group. Other differences between the
groups, however, also seem to be important for implementation of the concept. The
"high score" groups have more stability in their teams and/or in their production
processes, whereas the in "low score" groups either the teams or the production
processes are in a transition stage or encounter problerns in their production processes.
This cornparison suggests that stability, resulting in the possibility for internal control,
is an important condition fbr the irnplernentation of the whole task group concept.
Although the comparison between the perspectives of group supervisors and group
rnembers should be interpreted with caution, the results suggest hat group supervisors
are more positive about the presence ofgroup characteristics in their groups than their
group rnernbers. There could be three reasons for their different perspectives. First,
group supervisors are partly responsible for irnplementation of the whole task group
concepts, and therefore assess their own "achievements". Second, group supervisors
seem to refer more to irnprovements compared to the traditional situation, whereas
group rnembers refer to the improvements compared to their original (high)
expectations. Third, group supervisors seem to refer to the opportunities that are
offered to their groups, whereas group members reflect the extent to which the
opportunities are actually recognized and/or used by their group.
Group discussions about the results of this study show that group superuisors and
tnanagement also differ in their perspective on implementation of the whole task group
concept in their intentions towards sociotechnical design, in their interpretations of the
results, in their definition of the whole task group, and in their perspectives on the
importance of the reward svstem.
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The six clusters of group characteristics how that, though the principles describe a
"loose set" of characteristics, they can actually be clustered into six aspects of the
whole task group. The group results on these clusters show that this plant lacked focus
on the clusters of "leadership" and "reward system", whereas implementation mainly
focused on the clusters "information and communication" and "team building".
Discussing each cluster also shows that some of them could be further developed and
arnplified with additional group characteristics.
Finally, the Epilogue briefly discusses the contribution of this study to the link
between theory and practice of the Dutch sociotechnical approach. This study provides
insight into the way in which the sociotechnical organization model has been used for
the application of the whole task group concept. The results show that effect evaluation
of sociotechnical design should be preceded by application evaluation to clarify the
relationship between the organization model and its application. The translation of the
ten design principles into group characteristics also clarifies the practical rneaning of
the theoretical concepts in the organization model. This study has led to the
development of a measuring instrument that provides the opportunity for application
evaluation of the whole task group concept in case studies or in comparative studies.
Although the instrument has primarily been designed to study manufacturing
organizations, it could also be rnade applicable in other types of organizations, such
as service organizations or the process industry.
In the present plant, the implementation process has strongly influenced the design
of the whole task groups. Therefore, we recommend linking the Dutch sociotechnical
approach with the Swedish and Nor"wegian versions of the sociotechnical approach
because of their process orientation, to increase the opportunities for application of the
Dutch orsanization model.
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